pH-independent release of a weakly basic drug from water-insoluble and -soluble matrix tablets.
Weakly basic drugs or salts thereof demonstrate pH-dependent solubility. The resulting release from conventional matrix tablets decreases with increasing pH-milieu of the gastrointestinal tract. The aim of this study was to overcome this problem and to achieve pH-independent drug release. Two different polymers were used as matrix formers, the water-insoluble and almost unswellable ethylcellulose (EC), and the water-soluble and highly swellable hydroxypropyl methylcellulose (HPMC). Two different approaches to solve the problem of pH-dependent release of weakly basic drugs are demonstrated in this paper. The first one is based on the addition of hydroxypropyl methylcellulose acetate succinate (HPMCAS, an enteric polymer), the second one on the addition of organic acids such as fumaric, succinic or adipic acid to the drug-polymer system. The first approach failed to achieve pH-independent drug release, whereas the addition of organic acids to both matrix formers was found to maintain low pH values within the tablets during drug release in phosphate buffer (pH 6.8 or 7.4). Thus, the micro-environmental conditions for the dissolution and diffusion of the weakly basic drug were almost kept constant. The release of verapamil hydrochloride from tablets composed of ethylcellulose or HPMC and organic acids was found to be pH-independent.